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Operational Amplifier 
General Description 


The LM741 series are general purpose operational amplifi- 
ers which feature improved performance over industry stan- 
dards like the LM709. They are direct, plug-in replacements 
for the 709C, LM201, MC14389 and 748 in most applications. 


The amplifiers offer many features which make their appli- 
cation nearly foolproof: overload protection on the input and 


Connection Diagrams 


Metal Can Package 
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Note 1: LM741H is available per JM38510/10101 


Order Number LM741H, LM741H/883 (Note 1), 
LM741AH/883 or LM741CH 
See NS Package Number H08C 


Ceramic Flatpak 
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Order Number LM741W/883 
See NS Package Number W10A 


Typical Application 
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output, no latch-up when the common mode range is ex- 
ceeded, as well as freedom from oscillations. 


The LM741C is identical to the LM741/LM741A except that 
the LM741C has their performance guaranteed over a 0°C to 
+70°C temperature range, instead of —55°C to +125°C. 


Features 


Dual-In-Line or S.O. Package 
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Order Number LM741J, LM741J/883, LM741CN 
See NS Package Number JO8A, MO8A or NO8E 
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Absolute Maximum Rating$ (Note 2) 


If Military/‘Aerospace specified devices are required, 
please contact the National Semiconductor Sales Office/ 
Distributors for availability and specifications. 


(Note 7) 
LM741A LM741 LM741C 

Supply Voltage +22V +22V +18V 
Power Dissipation (Note 3) 500 mW 500 mW 500 mW 
Differential Input Voltage +30V +30V +30V 
Input Voltage (Note 4) -15V £15V +15V 
Output Short Circuit Duration Continuous Continuous Continuous 
Operating Temperature Range —55°C to +125°C —55°C to +125°C 0°C to +70°C 
Storage Temperature Range —65°C to +150°C —65°C to +150°C —65°C to +150°C 
Junction Temperature 150°C 150°C 100°C 
Soldering Information 

N-Package (10 seconds) 260°C 260°C 260°C 

J- or H-Package (10 seconds) 300°C 300°C 300°C 

M-Package 

Vapor Phase (60 seconds) 215°C 215°C 215°C 
Infrared (15 seconds) 215 © 215°C 2150 

See AN-450 “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of 
soldering 
surface mount devices. 
ESD Tolerance (Note 8) 400V 400V 400V 


Electrical Characteristics (note 5) 
Parameter Conditions LM741C Units 


Input Offset Voltage 


TaMIN < Ta < Tamax 
iy < 50Q 
5 $10 kQ 


Average Input Offset 
Voltage Drift 


Input Offset Voltage Ty =25 GC. Ve==20V +10 £15 £19 mV 
ur ars PERCE 
Input Offset Current PS Ta=25C0 sd se 0 of 20 ee nA 


Average Input Offset OS nA/°C 
Current Drift 
Input Bias Current T,=25c¢ | | 30{ 80 | | 80 | 500) | 80 | 500] na 


oe cs uA 
Input Resistance T= 225 ©, IT, = 25°C, Vg=+20V | = IT, = 25°C, Vg=+20V | 60}  |o3}20] | 03 | | 0.3 3 MQ 


TAMIN < Ti = TaMax: me 5 MQ 


Input Voltage Range fee = fee Pf ff 12 | £18 | V 
ae a a a ce v 
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Electrical Characteristics (Note 5) (Continued) 


Parameter Conditions LM741A LM741 LM741C Units 





Large Signal Voltage Gain Ta = 25°C, R, = 2 kQ 
Ve=220V, V6 215V V/mV 
V6 =215V, Voe 210V V/mV 
Tamin S Ta S$ Tamax: 
R, = 2 kQ, 
Vg = +20V, Vo = £15V V/mV 
Va=215V, Vo=210V V/mV 
VeaS25V, Vo] 22V V/mV 
Output Voltage Swing Vs = +20V 
R, = 10 kQ - V 
R, = 2 kQ 215 V 
Ve=215V 
R, = 10 kQ V 
R, = 2 kQ a V 
Output Short Circuit Tg=2oC 10 25 eis) 25 25 mA 
cra octet [el te, |°| | |*| [mm 
Common-Mode Tamin < Ta S Tamax 
Rejection Ratio Rs < 10 kQ, Voy = £12V 70 70 dB 
Rs s 50Q, Vey = +12V 95 dB 
Supply Voltage Rejection Tamin = 1a < Tama; 
Ratio Vo = +20V to Vo = +5V 
Rs < 50Q dB 
Rs < 10 kQ dB 





Transient Response T, = 25°C, Unity Gain 
Rise Time 0.25 0.8 US 
Overshoot 6.0 % 


Bandwith (Note 6 carlis[ fT 


Slew Rate 
Supply Current 
Power Consumption 


LM741A 


LM741 





Note 2: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is 
functional, but do not guarantee specific performance limits. 
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Electrical Characteristics (Note 5) (Continued) 


Note 3: For operation at elevated temperatures, these devices must be derated based on thermal resistance, and T; max. (listed under “Absolute Maximum 
Ratings”). iF = Ta + (Oj Pp): 


Thermal Resistance Cerdip (J) | DIP (N) | HO8 (H) | SO-8 (M) 


8;, (Junction to Ambient) 100°C/W_ | 100°C/W | 170°C/W | 195°C/W 


8, (Junction to Case) N/A N/A 25°C/W N/A 





Note 4: For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage. 


Note 5: Unless otherwise specified, these specifications apply for Vs = #15V, -55°C < Ty < +125°C (LM741/LM741A). For the LM741C/LM741E, these 
specifications are limited to O°C < Ta < +70°C. 


Note 6: Calculated value from: BW (MHz) = 0.35/Rise Time(s). 
Note 7: For military specifications see RETS741X for LM741 and RETS741AX for LM741A. 
Note 8: Human body model, 1.5 kQ in series with 100 pF. 


Schematic Diagram 
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Physical Dimensions. inches (millimeters) unless otherwise noted (Continued) 


= 0.400 MAX _ 
RO.010 TYP 
| 


0.220 0.310 MAX 
0.291 GLASS 


RO.025 TYP 





0.045 
0.065 YP 
0.290 GLASS 
0.320 SEALANT 
0.180 | 
MAX 0.2 0.020 
MAX 0.060 





0.100 40.010 TYP 


| 90° + 4° TYP 
95° +5° TYP ‘ 0.310 0.055 MAX 
| 0.410 4 BOTH ENDS 


0.008 0.018 £0.003 TYP 
0.012 Ne 


Ceramic Dual-In-Line Package (J) 
Order Number LM741J/883 
NS Package Number JO8A 


0.373 —0.400 
(9.474 — 10.16) 


0.090 


—__ 0.032 +0.005 


(0.813 £0.127) 
0.250 + 0.005 RAD 


















(6.35 + 0.127) PIN NO. 1 IDEWT— 
0.280 0.040 
(7.112) "IN 0.030 9.080 typ yo |g agtaNG 
~-———-~~ MAX (1.016) 0.039 
7 (0.762) 0.039 0.145 —0.200 
0.300—0.320 a0 0.145 —0.200 
(7.62 —8.128) 20°+1°—| /~<— (0.991) (3.683 —5.080) 





0.125 —0.140 


y, 





95° +5° —— 
0.065 (3.175 — 3.556) 
fj 0.125_ 4651) ee as 
0.009 - 0.015 _»|| eae 3.175) | 90° +4 (0.508) 
(0.229 — 0.381) DIA TYP MIN 
+0.040 NOM 0.018 + 0.003 
0.325 | 9 015 (0.457 + 0.076) 
aa +1016) IL 0.100+0.010 
(8.255 * 0.381 1 (2.540 +0.254) 
0.045+0.015 
(1.14340.381) 0.060 
0.050 (1. (1.524) 
(1.270) 270) NOBE (REV F) 


Dual-In-Line Package (N) 
Order Number LM741CN 
NS Package Number NO8E 
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JO8A (REV K) 


